Implication of arginine-131 and arginine-303 in the substrate site of adenylosuccinate synthetase of Escherichia coli by affinity labeling with 6-(4-bromo-2,3-dioxobutyl)thioadenosine 5'-monophosphate.
Adenylosuccinate synthetase from Escherichia coli is inactivated in a biphasic reaction by 6-(4-bromo-2,3-dioxobutyl)thioadenosine 5'-monophosphate (6-BDB-TAMP) at pH 7.0 and 25 degrees C. The initial fast-phase inactivation is not affected by the presence of active-site ligands and can be completely eliminated by blocking Cys291 of the enzyme with N-ethylmaleimide (NEM). Reaction of the NEM-treated enzyme with 6-BDB-[32P]TAMP results in 2 mol of reagent incorporated/mol of enzyme subunit. The inactivation kinetics of the slow-phase exhibit an apparent KI of 40.6 microM and kmax of 0.0228 min-1. Active-site ligands, either adenylosuccinate or IMP and GTP, completely prevent inactivation of the enzyme by 6-BDB-TAMP, whereas IMP or IMP and aspartate is much less effective in protection. 6-BDB-TAMP-inactivated enzyme has a 3-fold increase in Km for aspartate with no change in Km for IMP or GTP. Protease digestion of 6-BDB-[32P]TAMP inactivated enzyme reveals that both Arg131 and Arg303 are modified by the affinity-labeling reagent. The crystal structure [Poland, B. W., Fromm, H. J., and Honzatko, R. B. (1996) J. Mol. Biol. 264, 1013-1027] and site-directed mutagenesis [Kang, C., Sun, N., Poland, B. W., Gorrell, A., and Fromm, H. J. (1997) J. Biol. Chem. 272, 11881-11885] of E. coli adenylosuccinate synthetase show that Arg303 interacts with the carboxyl group of aspartate and the 2'-OH of the ribose of IMP and Arg131 is involved in stabilizing aspartate in the active site of the enzyme. We conclude that 6-BDB-TAMP functions as a reactive adenylosuccinate analogue in modifying both Arg131 and Arg303 in the active site of adenylosuccinate synthetase.